Abstract
Introduction
Many changes have taken place in the structure of agriscience education over the past decade, especially in the area of information technology. In-service training is especially critical in the area of information technology because this technology changes rapidly and many experienced teachers may have very limited or no training in this area.
Several researchers have documented the need for in-service training. Garton and Chung (1996) reported that in-service training on the use
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1 8 of computers in classroom teaching was ranked 6 th out of 50 in-service needs of agriscience teachers. It is interesting to note that the use of multimedia equipment in teaching ranked 45 th. In discussing this finding, Garton and Chung asked, "Is it possible that the low acceptance of the use of videotapes and interactive television was due to teachers being unfamiliar with the technology and its capabilities? This issue of using these education technologies should be further investigated ' (p. 57) . It is interesting to note that nine years earlier, Birkenholz and Harbstreit (1987) had studied the in-service needs of beginning agriculture teachers and found that the areas of greatest need for i n -service training included using computers in the classroom. Their findings were similar to those in . a report published the next year by the Office of Technology Assessment (1988) , which stated that the use of microcomputers and software cannot be fully effective unless teachers receive adequate training and support.
In 1989, Birkenholz, Stewart and Craven studied the extent to which instructional technology had been adopted in secondary programs of agricultural education. The study documented the rapid increase in the use of technology in agricultural education and found that teachers supported the development of technological advances for use in their curriculum. However, in a 1996 study of Idaho teachers, Mathews, Davis and Hamilton found that up to one-half of all teachers never actually used technology for any instructional purpose. Over half rated themselves as novices in all areas studied. Zidon and Miller (1990) , in a national study of the perceived value of computer use in secondary agriculture programs, reported that "Most teachers rated themselves no higher than just able to get by in their ability to use specific programs" (p. 236). They concluded that more education on the use of computer technology was needed for agriscience teachers.
In a national study of technology in the classroom, a study for the National Education Association (Princeton Research Associates, Inc., 1993) reported that schools have been slow to replace outmoded technology.
One in four teachers had used instructional laser discs/videodiscs, hypermedia/multimedia software, and CD-ROM discs. They also reported a lack of access to essential resources; only 16% had computers in the classroom and only 18% had access to computer networks. McCaslin and Torres (1992) found that
1 9 three factors accounted for 54% of the variance in agriscience teachers attitude toward using microcomputers during in-service training: their educational value, confidence in their use, and apprehension about their use. McCaslin and Torres' findings are supported by research in the area of agriscience teachers' computer anxiety. Fletcher and Deeds (1994) , and Kotrlik and Smith (1989) found that agriscience teachers' computer anxiety ranged from mild to severe with regard to the aspects of computer anxiety measured by Oetting's Computer Anxiety Scale (COMPASS). Chin and Hortin (1994) Several studies have been conducted that addressed relationships between selected demographic variables and computer use. Zidon and Miller (1990) found that weak relationships existed between demographic variables such as age, gender, and years of teaching with perceptions of computer use. They concluded that "such demographic variables need not be considered when planning in-service training or planning to include computers in a secondary agriculture curriculum" (p. 237). This opinion was not voiced by other authors.
The National Education Association study (Princeton Research Associates, Inc., 1993) found that almost two-thirds (59%) ofteachers under 35 years of age believed computers in the classroom were essential, while only 29% of teachers over age 55 shared this belief Half of the teachers in low technology schools had home computers. moderate positive correlation between respondents' years of teaching experience and the number of computers in the agriculture department. Mathews et al. (1996) found that degree held was the best predictor (R=.39) of teachers' perceptions of their ability to use technology in preparation of instructional materials, with higher levels of technology use being reported by teachers with the Bachelor's degree. They also found that grade level taught (additional B 2 = .
0 1 ) significantly contributed to this prediction. Fletcher and Deeds (1994) , and Kotrlik and Smith (1989) also reported that younger teachers were more likely to have higher levels of computer literacy and that computer anxiety decreased as computer literacy increased. No studies were found that documented a significant relationship between participation in professional conferences and conventions, and the value placed on information technology by teachers.
The literature shows that the use of information technology is dependent on knowledge and skill level, and the availability of training and technology. No recent study had been conducted of the information technology needs of agriscience or vocational teachers. This study was designed to determine these needs for Louisiana's agriscience teachers. The results will be useful in planning pre-service and in-service training programs for agriscience teachers.
Purpose and Objectives
The purpose was to determine the information technology related professional development needs of Louisiana agriscience teachers. The objectives were to determine: (1) their demographic characteristics (degrees held, age, gender, ethnicity, years teaching experience, area where school is located [rural, urban or suburban] , school level [high school, junior/middle school, or both], participation in professional associations); (2) the value of information technology as perceived by teachers; (3) the general information technology knowledge and skill levels possessed by teachers; (4) software specific knowledge and skills possessed by teachers; (5) teachers' perceptions of the potential usefulness of information technology in program and instructional management; (6) the availability of information technology to teachers; (7) the source ofinformation technology training received by teachers; and (8) if relationships exist between selected variables and the value placed on information technology by teachers.
Procedures
The population for this study included all 243 secondary (grades 7 -12) agriscience teachers in Louisiana during the 1997-1998 school year. This study was part of a larger study of secondary vocational teachers in which a stratified random sample was taken of each distinct vocational teacher population. The minimum returned sample size for the agriscience teacher population was determined to be 101 using Cochran's sample size formula. The sample size used for the agriscience teacher group was 201 teachers. After two mailings and a phone follow-up of nonrespondents, responses were received from 131 teachers (65.2% response rate).
The instrument was developed based on the study's objectives. The scales and items used in the instrument were selected after a review of the literature. The face and content validity was evaluated by an expert panel of university vocational education faculty and doctoral level graduate assistants. As a part of the larger study, the instrument was field tested with 40 vocational teachers. Five of these teachers were agriscience teachers who had not been selected in the sample for the study. Minor changes suggested by the validation panel and from the field test results were made. These changes occurred in the wording of items and in the instructions for completing the instrument. Internal consistency coefficients for the research sample data for the four scales in the instrument were as follows (Cronbach's alpha) To determine if the sample was representative of the population and to control for non-response error, the scale means for the four primary scales were considered to be the primary variables in the study and the scale means were compared by response mode (mail versus phone) as recommended by Borg (1987) and Miller and Smith (1983) .
There were no statistically significant differences between the means for the four scales in the instrument by response mode. It was concluded that no differences existed by response mode and the data were representative of the population. The mail and phone responses were combined for further analyses. Data analyses consisted of descriptive statistics for objectives 1 -7 and correlation coefficients for objective 8 (based on variable type). The alpha level for the study was set a priori at .05.
Findings
Obiective one was to determine the demographic characteristics of the teachers. Less than half of the respondents (42%) possessed a bachelor's degree, 30% had a master's degree, and 28% had a master's + 30 hours or the education specialist certificate. None had doctoral degrees. Almost all (94%) were male. Most of the teachers were white (94%), while 5% were black, and 1% were Hispanic. Their average age was 42 years (range= 23 -74) and the average years teaching was 18. Most (8 1%) taught in rural areas, 10% in urban areas, and 9% in suburban areas. Most (72%) taught at the high school level, 5% taught at the junior/middle school level, and 22% taught at both the high school and junior/middle school
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level. Almost all (95%) had attended the state vocational association convention at least once in the past three years while only 29% had attended a regional or national vocational association convention in the past three years. Over half (57%) of the teachers' schools were connected to the Internet.
Objective two was to determine the value of information technology as perceived by Louisiana's agriscience teachers. The respondents rated each statement on the following scale: 1 = strongly disagree, 2 = disagree, 3 = undecided, 4 = agree, and 5 = strongly agree. The data revealed that agriscience teachers placed a high value on information technology by strongly agreeing (M >_ 4.5) that teachers should know how to use computers and that teachers and students should have computers available for instruction. The respondents agreed (M =3.5-4.49) or strongly agreed (M > 4.5) that all of the technology listed should be available.
The respondents agreed (M =3.5-4.49) with all of the positive worded statements regarding the value of information technology in the instructional program. They were undecided (M =2.5-3.49) as to whether information technology is too expensive to be cost effective, and disagreed (M =1 .5-2.49) with all of the other negatively stated value statements. These data are presented in Table 1 .
Obiective three was to determine the general information technology knowledge and skill possessed by Louisiana agriscience teachers. The respondents rated each statement on the following scale: 1 = I don't know enough to respond, 2 = My knowledge/skill in this area is below average, 3 = My knowledge/skill in this area is average, 4 = My knowledge/skill in this area is above average, and 5 = My knowledge/skill in this area qualifies me as an expert. The data revealed (Table 2) that the teachers rated themselves average (M =2.5-3.49) on the first eight areas listed in the table. All of the first eight areas listed Note. N = 1 3 1. The respondents rated each statement on the following scale: 1= I don't know enough to respond, 2= My knowledge/skill in this area is below average, 3=My knowledge/skill in this area is average, 4=My knowledge/skill in this area is above average, and 5=My knowledge/skill in this area qualifies me as an expert. represent technology that has been available for at least a decade and they did not rate themselves above average on any of them. On knowing how to use the newer technology listed in the last seven items, the respondents rated themselves as below average (u =1.5-2.49).
Obiective four was to determine the software specific knowledge and skill possessed by Louisiana agriscience teachers. The respondents rated each statement on the following scale: 1 = I don't know enough to respond, 2 = My knowledge/skill in this area is below average, 3 = My knowledge/skill in this area is average, 4 = My knowledge/skill in this area is above average, and 5 = My knowledge/skill in this area qualifies me as an expert. The data in Table 3 show that the teachers rated themselves average (M =2.5-3.49) or below average (M =1.5-2.49) in all software areas, with the lowest ratings typically being in the area of newer types of software (such as World Wide Web browser, Internet e-mail, file transfer, and presentation software).
Obiective five was to determine Louisiana agriscience teachers' perceptions of the potential usefulness of information technology in program and instructional management. The respondents rated each statement on the following scale: 1 = not useful, 2 = low usefulness, 3 = undecided, 4 = moderately useful, and 5 = highly useful. The data revealed that agriscience teachers perceived that 1.79 Note. N=131. The respondents rated each statement on the following scale: 1=1 don't know enough to respond, 2 = M y knowledge/skill in this area is below average, 3 = M y knowledge/skill in this area is average, 4=My knowledge/skill in this area is above average, and 5=My knowledge/skill in this area qualifies me as an expert. (Table 4) .
Obiective six was to determine the availability of information technology to agriscience teachers. Just over half had computers at home while over three-fourths had computers in their office or classroom and less than one-third had a computer lab available in their department. Almost two-thirds had multimedia computers in their school while just over one-third had multimedia capacity in their classroom and less than one-fourth had multimedia capacity at home. Less than one-fourth had the World Wide Web or Internet e-mail available at home, in their office or classroom, or in a computer lab in their department. These data are presented in Table 5 .
Obiective seven sought to determine the source ofinformation technology training received by Louisiana agriscience teachers. The teachers were asked to circle "yes" or "no" if they had ever received training from the source listed, and then to place a check mark (J> beside each source of training if they had received training from this source in the last three years. The percentages of teachers who reported they had received training from selected sources and the percentage who have received this training within the last three years are as follows: university/college course -46.5%/8.5%; university/college workshop -36.7%/11.7%; industry workship-17.3%/10.2%; professional conference -3 3.6%/ 15.6%; selfdirected learning/personal experience -69.8%/40.3%; suppliers of equipment and software -30.7%/19.7%; school, parish, or state Note. N=131. The respondents rated each statement on the following scale: l=not useful, 2=low usefulness, 3=undecided, 4=moderately useful, and 5=highly useful. It is interesting to note the gap in the percentage who have received training from university/college courses (46.5%) versus the percentage who received training from this source in the past three years (8.5%). Self-directed learning/personal experience were reported most often as a training source, which is logically supported by the fact that written materials were the second highest source.
Objective eight sought to determine if relationships existed between selected variables and the value placed on information technology by Louisiana's agriscience teachers. The data in Table 6 shows that seven variables had a low positive relationship and three variables had a low negative relationship with the value of information technology. The highest relationship ( = .
2 5 ) was between the availability of computer technology at school and home and the value teachers placed on information technology.
Conclusions, Recommendations and Implications
Conclusions. (1) 
Recommendations
(1) The State Department of Education, university teacher education programs, professional associations, and other service providers should place a high priority on increasing the information technology knowledge and skills of pre-and in-service teachers. (2) University teacher education programs should investigate why such a low percentage of teachers reported that they had received information technology related training in university courses and workshops. If the available offerings do not meet the needs of agriscience teachers, teacher educators should work with agriscience teachers to modify these offerings to meet the needs of teachers. At the same time, teacher educators should determine whether they are offering adequate opportunities for teachers to improve their information technology knowledge and skills. The scale used for the value of information technology is shown in Table 1 . H = 1 3 1. "Correlation coefficients interpreted according to Davis (1971) : .01-.09=negligible association, . 10-.29=low association, . 3 0-.49=moderate association, . Teachers should also assume their professional responsibility by being proactive in communicating their needs to the university as well as other appropriate service providers. (3) Pre-service programs should strengthen their emphasis on preparing new teachers to be self-directed learners, especially in the area of information technology knowledge and skills. However, in the area of pre-service teacher education, universities should not abandon their responsibility to provide information technology knowledge and skills training. (4) In concurrence with Zidon and Miller's recommendation (1990) and the low or negligible correlations with the value of information technology, it appears teacher educators should be cautious when using demographic variables such as age, years teaching experience, degree held, and level at which one teaches when planning in-service training activities. (5) Since low or negligible correlations existed between teachers' perceived value of information technology and the variables selected for study, additional research should be conducted to identify those variables that are related to teachers perceived value of information technology.
Implications
The implications of this study are simple. This study documents the fact that agriscience teachers need and value increased knowledge and skills in the area of information technology. If agriscience programs are going to prepare students for the workplace, both now and in the future, teachers must have information technology knowledge and skill if they are to be successful in its transfer to their students. Certainly, if the United States is to remain competitive in the world marketplace, this foundation consisting of information technology knowledge and skill is a necessity if the U. S. expects to have a well trained workforce that will create and maintain a competitive edge.
